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WIXODUCTION
This year-end report evaluates vegetation management operations conducted during fiscal year (FY) 1994 and proposes control methods to be used in FY 1995 and following years. The 1995 control methods proposed are based on an evaluation of past and current ALARA principles, employee safety, environmental impacts, applicable regulations, site esthetics, and other site-specific factors.
Scope of Operations
Vegetation management operations at Hanford span the entire 560 mi2, with more than 6,000 acres'under active management in 1,000+ work sites. The Vegetation Management
Operations (VMO) group performs applications (including rail line) and coordinates and supervises applications by offsite vendors.
Various control methods and materials are used to address the vast diversity of customer requirements. An approximate distribution of the primary control methods employed (by acreage) is illustrated in Figure 1 . Within each primary category, a number of tactics were used. Figure 2 depicts the principal chemical and mechanical control techniques used. The cultural control method primarily consisted of drill seeding, employed in connection with interim stabilization projects.
Definitions
Vegetation Management -The environmentally sound manipulation of vegetation to achieve a desired objective.
Control -Preventing the proliferation of target vegetation through deterrence of further seed production and distribution.
Chemical Control -The use of herbicides to control target vegetation.
.Mechanical Control -The use of people or equipment to mow, pull, or otherwise control target vegetation.
Cultural Control -The alteration of environmental factors, (Le., moisture, soil fertility, competitive species) to support vegetation management efforts.
Biological Control -The introduction of biological agentdpests to damage and contiol target vegetation.
Integrated Vegetation Management -The incorporation of any and all appropriate control methods in accomplishing a vegetation management goal. .
Application Window -The time during which it is most appropriate to apply a given herbicide to achieve maximum efficiency. ("Windows" can also apply to other control methods.)
Residual Herbicide -An herbicide that persists in soil for more that 2.1 days in concentrations sufficient to continue to effectively control target vegetation.
Selective Herbicide -An herbicide that selectively controls a target species or class of vegetation, while leaving desirable vegetation undamaged.
Overview
The VMO program has undergone significant changes and reorganizations since 1992. These changes were part of a strategy to consolidate activities into one organization. Improvements such as the following have allowed VMO to better serve each customer. The VMO FY 1994 strategy is detailed in Section 2.0 below, followed by a detailed evaluation of actual performance in Section 3.0. Section 4.0 provides an independent discussion of the Aerial Herbicide Application Program, which overlaps several jurisdictions and locations.
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Fiscal Year 1994 Vegetation Management Strategy
Vegetation management operations in FY 1994 were structured around control needs and proper application windows. Highest priority was given to "mission related" requirements (Le., controlling the spread of radionuclides by vegetation), followed by "administrative" requirements (e.g . , safety/security , municipal/regulatory , esthetics). Actual control measures were then scheduled accordingly, in terms of both timing and importance.
The vegetation management strategy addressed residual application sites first, ,where the goal is to establish or maintain bare ground. Such sites include the following:
Cobbled burial grounds Tank farms
Security fence lines
Road and rail rights-of-way Graveled parking lots.
.Residual herbicides require incorporation into the soil. Therefore, these sites need to be treated during a window when 1.5 to 2 inches of precipitation can be expected soon after the ' application.
Sites with mixed desirable and undesirable vegetation were addressed next, and were targeted for selective treatment. 
2.2
Non-selective, non-residual herbicides are used as necessary for touch-up/breakthrough . treatments.
Because the FY 1994 workscope was too extensive to be supported entirely by the VMO staff, offsite vendors were again retained to assist in the timely application of herbicides. An aerial and a ground vendor were used.
A ground application vendor performed 8 types of applications including liquid, residual-nonselective, granular, residual-nonselective, liquid, residual-selective, granular, residual-selective, non-crop selective (liquid), non-crop selective (granular), aquatic weed control, turf, and spot treatment. Some examples of applications include granular residual herbicide applications (300 Area, ISV site, Patrol Training Academy, and electrical substations), liquid residual herbicide applications (400, 3000, lOON, LERF, and 100 Areas Radiation Area Remedial Action sites) and lawn care services (lOON, 200, 300, 400, 700, 1100, and Fire Stations) . The aerial herbicide vendor provided selective'herbicide applications. This program is discussed in detail in Section 4.0.
Part of the 1994 strategy, consolidating Vegetation Management into one organization, improved effectiveness and decreased cost. The service request procedure/feedback process was improved to better serve customers. This improvement,allowed VMO to better prioritize and coordinate work site-wide, which resulted in increased productivity, lower costs, and improved application effectiveness. All scheduled work was completed on at a decreased cost.
Effectiveness Evaluation Methodology
To objectively evaluate the effectiveness of vegetation management conducted in FY 1994, VMO continued to use the Effectiveness Evaluation developed in FY 1992. The rating system is described below and'is used as part of the site evaluations discussed in Section 3.0 of this report. Note, however, that the evaluation of herbicide application effectiveness is only one portion of the overall evaluation.
At the end of a treatment cycle, each site is inspected and evaluated using three primary criteria:
The amount of target vegetation at the site (percent ground cover).
2.
The distribution pattern of target vegetation at the site.
3.
The impact of the herbicide application on normal development of target vegetation (plant vigor).
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The table below provides the rating scale for the criteria; the rating is used for every site treated. The ratings range from 1 to 5, 1 being the most desirable and 5 being failure to control &get vegetation. A rating of 2 is the minimum rating for an application to be considered effective. After site inspection, a rating in the form "X.Y.Z" is composed, with a score of 1 through 5 assigned for each criterion in the following sequence: % ground cover e); distribution patteni 0 ; and plantvigor (Z) .
-
For example, a site rated as "2.3.2" exhibits the following characteristics: 0 6% to 20% of the site is infested by target vegetation (weeds).
Target vegetation is growing in patches ranging in size from.10 to 100 fi?.
0
The herbicide application impacts or controls the normal growth and development of 60 to 79% of the target vegetation on the site.
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Findings and Recommendations
At year end, VMO compiled evaluations from all active work sites to formulate recommendations for improving the effectiveness of vegetation management operations in FY 1995 and beyond. These recommendations vary considerably for individual sites/areas, ranging from maintaining the current vegetation management strategy to taking such measures as increasing the use of cultural control methods to reduce future need for chemical control measures. The fundamental recornmendations compiled below will be referenced for specific ' sites evaluated in Section 3.0 of this report.
1.
Status Quo -Proceed in FY 1995 as in FY 1994. The results of vegetation management conducted in FY 1994 were good, and success will continue with the same course of action.
2.
Reduce application rate from a base rate to a lower maintenance rate. Sites that exhibited good control and fewer weeds require application of less herbicide. This routine reduces costs and the quantity of herbicides needed to achieve the desired level of control.
3.
4.
.
6.
7.
Adhere more closely to the prescribed application schedule. Herbicides have fairly narrow effective application windows. When the appropriate window is not prioritized and is missed, the effectiveness of the application is reduced and the desired level of control may not be achieved.
Closely oversee herbicide application operations to ensure proper application. A greater field presence to provide more oversight may be needed to ensure proper application rates and technique.
Alter chemical control technique by increasing herbicide application rate, changing the formulation, conducting follow-up applications, and other methods until the seed bank is reduced and a lower maintenance rate will achieve the desired level of control.
Improve site preparation (clean-up) prior to herbicide applihtion. The site condition at the time of application greatly impacts overall effectiveness. Proper site preparation (e.g., removing weed skeletons, mowing) will increase the effectiveness of any given application,.
Complete treatment prior to infestation by undesirable vegetation. The prevention of weed proliferation is simpler and more cost effective than the treatment of weeds after they have become established on a' site. 
9.
Exercise greater effort to gain access during appropriate application windows. , Customer access support was much less than adequate during the appropriate application windows. Other work was prioritized ahead of herbicide applications, and in many cases, the applications still have not been completed. Sites that did not receive the prescribed application are exhibiting extensive weed growth, which leads to higher cleanup and herbicide costs.
Implement a higher degree of cultural control. A vegetation management program
should balance all of the control techniques in order to achieve the highest degree of control. The planting of desirable vegetation (Le., perennial grasses and sedges) helps provide competition for undesirable weed species. Measures should be incorporated into all activities that abrade sites where grasses and desirable plants are established, to restore the site and prevent weeds from infesting the site.
(These recommendations are also provided in the attachments.)
EVALUATIONS
Overview
The effectiveness of vegetation .management operations efforts varied widely across the site. In *the interest of readability, the more than 1,000 individual site names (e.g., 218-W-4C or 216-A-10) will not be listed and rated. Instead, the sites are arranged into customer groups. These groups are further divided into application areas.
Summary tables identify general location, application time frames, vegetation management effectiveness rating (as described in Section 2.1) and general recommendations to improve future results (as described in Section 2.2).
Vended Ground Herbicide Application Services
Program Description--The ground herbicide application vendor provided eight types of application services as described in Section 2.1.
Evaluation--The vendor applied herbicides according to the schedule and achieved good results, with few exceptions. The tables that follow describe the sites treated in this program. For ease of comparison, the tables are also included in the attachments. Evaluation-Generally, all areas were treated on schedule except for railroads. This area did not receive treatment during the selective windows because of equipment breakdowns. The majority of the ABG sites were scheduled for aerial applications. These sites were scheduled for four applications during the season: A more detailed summary of the Aerial Program is provided in Section 4.0.
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Evaluation--With some exceptions, the level of control achieved on ABG sites was very good. The aerial applications were not as effective as ground applications. Most sites were treated by VMO with ground application equipment, which resulted in better weed control. 
Radiation Area Remedial Action
Program Description--The RARA sites were divided into two main groups: (1) those to be treated with residual herbicides (to maintain bare ground), and (2) those to be treated with selective herbicides (to assist in promoting existing grass stands). Because of the extensive geographic distribution, the sites were further divided into the 100 and 200 Areas.
The 100 Area RARA sites are primarily stone cobble and were scheduled for non-selective residual herbicide applications. Sites are further divided into two types of radiologically controlled areas (RCAs): (1) surface contaminated RCAs, and (2) underground RCAs. The surface contaminated RCAs were treated by WHC personnel, and all underground RCAs were treated by a ground vendor. These sites all have good control with a few exceptions in the 100 B/C Area.
The 200 Area RARA sites are predominately re-vegetated sites where it is desirable to. encourage stronger stands of perennial grasses. These sites were scheduled to be treated with selective non-residual herbicides. A few sites are bare ground and were scheduled to be applied with non-selective residual herbicides. The selective herbicide applications were divided into two types: (1) aerial vendor and (2) WHC ground application. Aerial applications were changed from three application windows to four to increase the control of deep-rooted vegetation. The aerial vendor was scheduled to treat approximately 750 acres, and WHC personnel were to treat the balance with ground applications.
Evaluation--With a few exceptions, the level of control on all RARA sites was good. The first selective herbicide application (both ground and aerial) was completed by WHC personnel. The second application was completed by both the aerial vendor and WHC personnel as scheduled. The third application window was completed with 80% of the aerial acres completed by WHC Aerial application sites were monitored throughout the season to assess the effectiveness of the four selective herbicide applications. A new herbicide deposition aid was employed for a l i applications.
Fiscal Year 1995 Recommendation
The level of control achieved with the aerial program in FY 1994 was below expectations compared to previous years. Sites in both 200E and 200W exhibited low levels of control. This was mitigated using ground applications. The table below shows the poor effectiveness of aerial applications cornpared to ground applications, which more effectively controlled deep-rooted vegetation. In FY 1994, more than 6,000 acres were treated with a variety of herbicides. The total number of acres can be somewhat misleading, because some areas were treated more than once.
Herbicide application activities that were scheduled for completion in FY 1994 were approximately 95% complete by the close of the year. However, the work that was not completed was not in high-priorityhgh-profile sites such as road shoulders, active cribs, ponds, ditches, or tank farms.
A recap of all the effectiveness ratings is illustrated in Figure 4 , which compares the total occurrences of any given score. The ratings are color'coded by each of the three evaluation criteria. The data indicate a predominantly effective season with a failure rate of less than 5%, mostly in areas where no application was made at all.
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The two most recurrent recommendations/difficulties are (1) the lack of adherence to prescribed application schedules by the performing units, and (2) A need to alter chemical control techniques by increasing application rate, changing formulation or conducting followup application to achieve the desired level of control. The recommendations for the Hanford Site as a whole are summarized in Figure 5 as a percentage of the total number of recommendations . compiled for all sites combined.
All of the work actually contracted to be performed by vendors was completed on schedule.
Although the aerial program had low effectiveness, the applications were completed as scheduled.
VMO experienced many changes in FY 1994. The majority of the changes have had a positive impact on the effective management of vegetation on the Hanford Site. VMO will continue to evolve to remain current with the regulatory and technical changes within the industry. Continuous improvements will be made to increase program effectiveness. For example, a site rated as "2.3.2" exhibits the following characteristics: a a 6% to 20% of the site is infested by target vegetation (weeds).
Target vegetation is growing in patches ranging in size from 10 to 100 e.
5-a
The herbicide application impacts or controls the normal growth'and development of 60 to 79% of the target vegetation on the site.
Recommendations:
1.
Status Quo -Proceed,in FY 1995 as in FY 1994. The results of vegetation management conducted in FY 1994 were good, and success will continue with the same course of action.
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3.
4.
5.
Reduce application rate from a base rate to a lower maintenance rate. Sites that exhibited good control and fewer weeds require application of less herbicide. This. routine reduces costs i d the quantity of herbicides needed to achieve the desired level: of control.
Closely oversee herbicide application operations to ensure proper application. A greater field presence to provide more oversight may be needed to ensure proper application rates and technique..
Alter chemical control technique
by increasing herbicide application rate, changing the formulation, conducting follow-up applications, and other methods until the seed bank is . reduced and a lower maintenance rate will achieve the desired level of control.
6.
Improve site preparation (clean-up) prior to herbicide application. The site condition at the time of application greatly impacts overall effectiveness. Proper site preparation (e.g., removing weed skeletons, mowing) will increase the effectiveness of any given application.
.
7.
8.
9.
Complete treatment prior to undesirable vegetation infestation. The prevention of weed proliferation is simpler and more cost effective than the treatment of weeds after they have become established on a site.
Exercise greater effort to gain access during appropriate application windows. Customer access support was much less than' adequate during the appropriate application windows. Other work was prioritized ahead of herbicide applications, and in many cases, the applications still have not.been completed. Sites that did not receive the prescribed application are exhibiting extensive weed growth, which leads to higher clean-up and herbicide costs. 
